PI 3-kinase and PKCζ mediate insulin-induced potentiation of NMDA receptor currents in Xenopus oocytes.
Insulin modulates N-methyl-d-aspartate (NMDA) receptors in the CNS and potentiates recombinant NMDA receptor currents in Xenopus oocytes. We have previously found that insulin's potentiation of NMDA receptor currents in oocytes occurs in a subunit specific manner and via phosphorylation of specific C-terminal sites by protein tyrosine kinases (PTKs) and C-type protein kinases (PKCs). Insulin-mediated current potentiation of receptors containing the NR2A subunit occurs solely through the activation of PKCs. Activation of phosphoinositide 3-kinase (PI 3-kinase) is known to trigger many insulin-stimulated signaling pathways, and we show here that it lies at a critical step in the insulin-mediated potentiation of NMDA receptor currents. Incubation with the PI 3-kinase inhibitor wortmannin eliminates insulin potentiation of NMDA receptor currents in the oocytes. Atypical isoforms of PKC are known to be activated downstream in the insulin signaling pathway via activation of PI 3-kinase. We demonstrate that the atypical isoform PKC zeta (PKCζ) has a role in insulin-stimulated current potentiation of NR2A-containing NMDA receptors using an isoform-specific pseudosubstrate inhibitor of PKCζ.